Despite the established role of IgE in atopic disease, the pathogenesis of bronchial asthma remains to be investigated, especially that of "intrinsic asthma." There have been many reports about the altered adrenergic function in asthmatic patients, which can be demonstrated not only in the bronchial tree but also in several other organ systems (Cockson and Reed 1963; Locky et al. 1967 ; Middleton and Finke 1968; Reed et al. 1970 ). In 1968, Szentivanyi (1968) built up the hypothesis of a beta-adrenergic blockade in order to integrate the altered responsiveness to catecholamines, the therapeutic effectiveness of such agents and glucocorticosteroids, and the close association of respiratory infection. In this theory, a possible dysfunction of the adenyl cyclase activity in bronchial asthma was suggested. In relation to the diminished activity of adenyl cyclase, a hypo responsiveness to catecholamine has been reported in peripheral leukocytes and lymphocytes (Falliers et al. 1971; Logsdon et al. 1972 Logsdon et al. , 1973 Gillespie et al. 1973; Parker and Smith 1973 the leukocyte adenyl cyclase activity (LACA) using NaF appears to be quite sensitive, as it reflects changes in the activity following the administration of metaproterenol and propranolol in monkeys (Mue et al. 1975 ). This technique was extended to studies of LACA of patients with bronchial asthma. The present study appears to suggest that the observed reduction in LACA value during asthmatic attacks may possibly be related to the low responsiveness of the leukocyte to catecholamines.
MATERIALS AND METHODS

Subjects
Eighty-seven men and 58 women with bronchial asthma were selected from the in-patients and out-patients in the Asthma Clinic, the First Department of Internal Medicine, Tohoku University School of Medicine, were investigated.
Their ages ranged from 9 to 70 years. Blood sampling was carried out between 9 and 10 a.m. without drinking tea or coffee prior to the sampling. Control subjects were healthy persons without any history of atopic disease or severe illness.
The leukocytes were separated immediately after collection by centrifugation at 4°C. Analysis for adenyl cyclase was carried out within 3 hr after the collection. Leukocyte counting and differential counting were also carried out. The diagnosis of bronchial asthma was confirmed by clinical and laboratory tests as follows: roentgenogram, spirogram, sensitivity to acetylcholine, response to metaproterenol (MP), inhalation test, peripheral hemogram, eosinophils and bacteriological examination of sputum, skin test, oto-rhino-laryngological examination and eosinophilia of nasal smears. The criteria for selecting "active" asthmatics were the existence of symptoms of dyspnea and wheezing within 2 days of the onset of the current episode. "Off-attack" asthmatics were those who had had no asthmatic attacks for at least 3 weeks.
The patients under treatment received either a bronchodilator alone or a bronchodilator in conjunction with steroids.
The bronchodilator regimen was oral metaproterenol at 0.5 mg per kg body weight daily. Intramuscular injections of 0.7 mg of triamsinolone acetonide per kg body weight weekly constituted the glucocorticosteroid therapy.
Measurement of leukocyte adenyl cyclase activity and reagents
The leukocyte adenyl cyclase activity was measured as described in the previous paper (Mue et al. 1975 
Analysis of data
The t-test was used for statistical evaluation of the mean values and the increase or decrease in adenyl cyclase activity.
RESULTS
NaF-stimulated LACA in bronchial asthma
As shown in Table 1 , the LACA stimulated by NaF was significantly reduced from the control levels during asthmatic attacks (p<0.01). This was seemingly made normal by the administration of MP, but a serial examination of asthmatic patients before and after attack showed that LACA was lowered at attack in most cases irrespective of bronchodilator administration ( Figs. 1 and 2 ) (p<0.01).
Off-attack LACA of asthmatic patients was similar to that of the control subjects, but this was again increased further by MP administration as well as during attacks.
MP-stimulated LACA of bronchial asthma
The MP stimulated LACA of asthmatic patients is shown in Correlation between the NaF-stimulated LACA and different leukocyte types
As the present investigation was carried out on mixed leukocyte populations, a search was undertaken on a possible correlation between LACA and differential leukocyte types.
As shown in Table 3 and Fig. 4 , the reduction of LACA during acute attacks was inversely correlated with the percentage lymphocytes. Furthermore, a positive correlation was observed between the incraese of neutro phils and LACA during attacks (Fig. 5) . Administration of glucocorticosteroids did not appear to affect LACA irrespective of asthmatic attacks (Table 3) .
DISCUSSION
As described in the previous paper, the determination of LACA from human beings and monkeys is highly reproducible by our NaF stimulation method (Mue A long-term observation of asthmatic individuals revealed that the lowered LACA during attacks was recoverable when freed from the distress . This temporary and reversible characteristic of LACA appears to support the presence of a beta-adrenergic blockade mechanism as in the case of proparanolol treated monkeys (Mue et al. 1975 ). The relation of the adenyl cyclase activity per mg protein of the mixed leukocytes of asthmatic patient to the percentage of their differential counts was examined by dividing the patients into groups "at attack" and "off attack", and treated with bronchodilator or bronchodilator and glucocorticosteroids and untreated (Table 2 ). There was no clear correlation between the LACA of asthmatic patients off attack and the percentage of lymphocytes, neutrophils and eosinophils. However, during attacks LACA was positively correlated with the neutrophilia and inversely with the percentage of lymphocytes. This was true for the group on attack as a whole as well as for most of subgroups divided by treatment (Table 5 ). This correlation of the low LACA and lymphopenia during asthmatic attacks contradicts the opinion of Parker and Smith (1973) that LACA is mostly attributable to lymphocyte function. We are reluctant to offer any explanation for this finding, since the pathophysiologic role of the neutrophil for LACA is not yet clearly understood (Bourne et al. 1971 ).
Our estimation of the adenyl cyclase function will be useful for the physiological, biochemical and immunological evaluation of the disease.
